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ABSTRACTED -PUB -NO: WO 9427242 Al 
BASIC -ABSTRACT: 

The hand-held barcode reader has a projector element comprising an LED array (4) 
and lens (11) mounted on a substrate (12). The emitted light has a wavelength 
suitable for excitation of a fluorescent substance contained in the latent image 
mark e.g. barcode (15) which is to be read. Fluorescence emitted from the 
barcode is reflected by a mirror (5) into a receiving element (8) . 

The readable range of the barcode is within a region in which the angle between 
the axes of the received and emitted light at the barcode is less than 40 
degrees . 

ADVANTAGE - Gives error-free readings even on irregular surfaces. 
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DERWENT-CLASS: P76 T04 

EPI-CODES: T04-A03B1; 

SECONDARY-ACC-NO: 

Non-CPI Secondary Accession Numbers: 1995-005679 



2 



PCX 



m m m m m 




(51) mmwff'^ms 

G06K 7/0O 



Al 



(11) 



(43) Hl^i^MH 



WO 94/27242 



1994¥n>i 240(24.11.94) 



(30) m%m-T-^ 

^^^5/114614 



PCT/^JP94/00 77 8 
1994^5^139( 13. 05. 94) 



1993^5^170(17. 0& 93) 



JP 



C71) tbHA (^®?r^<-r-;TO?g^S^':?^^T ) 
B3i-^^^=^^5^::^^±( HITACHI MAXELL, LTD. ) CJP/JPD 
=r567 ±Mm^:^^^^lTBims 8^ Osaka, (JP) 

(75) ^§g^/l±illA ( ) 

Wffl3IA(NISHIDA. Masa t o ) C JP/JPD 

¥607 ^nmmmjaim^%M-m^Z7-S Kyoto, (JP) 
( ISHITUKA. Tomoaki ] CJP/JPD 

=r302-01 ^mm^mmn^^^-^m-^A-2-\ Ibaraki, (JP) 

^((IS^:^ (OSHIMA. Toshio) CJP/JPD 

T 3 0 2 ^:Km^^7U^fii 277-1 a:^-tru:^he-202 

I baraki , ( JP) 
(74) ftSA 

WUJ ^. ^(AOYAMA. Tamotsu et al.) 

=r54 0 ■Xm^:km,1^^^^m^\TB^mT^ IMPfc^A. 

^aj#rp^^Bff Osaka. (JP) 

(81) n^m 

US, ^iH1iRf|^( AT, BE. CH. DE. DK. ES. FR. GB. GR. 
IE, IT, LU, MC, NL, FT, SE) . 



(54) Title : OPTICAL MARK READER FOR LATENT IMAGE MARK 
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(57) Abstract 

A high-reliability optical mark reader for a latent image mark capable of accurately reading code information 
of a latent image mark. The reader comprises a projector element (4) for projecting onto the surface of the latent 
image mark (15), which contains a fluorescent substance and has specified information, light having a wavelength for 
excitation of the fluorescent substance, and a light receiving element (8) for receiving fluorescence emitted from the 
surface of the latent image mark (15). A range where a latent image mark is readable is defined with an intersection 
of optical axes of the projector element and the light receiving element as a reference, and a crossing angle {&) of the 
two optical axes is restricted to 40^ or less. 



(57) 

^om^-^-^ (15) ®>&^«s>^•rs^3t^§7ti■^^^§I5W C8) 



AM r 'I < - CZ 
AT ^ - h 'J r 

AU :1- - 7. h 7 U r DK 

BB ^<>L K X EE 
BE '< ¥ — 

BF -/ IV ^-r- 'f r V PI 

BG '/ ^^ *J 7- FR 

BJ <^^> GA 

BR y ^ X /I. GB 

BY - V GE 

CA ^ ^ ^ 

CF -r 'i ^ GR 

CG :3 > ^ - HU 

CH X f JE 

01 :3 - |. . v ,|i r - 't IT 
CM >f - > 

CN 4>e! KE 

OS -f V J ^ 'y >• V KG 



7 > K 



& X v 

> -V — 7 

.-L 1. - r 
X ' ^ < 
-/ f 

;^ ,n > 
-f ¥ 'J X 

IV -> r 

df' U > ^. 

> j5 U — 

f /t 7 > I* 
< y 'J — 

V - 7- 

V /L. X y > 



. > '/ u y h»lHUPCTiDBBSI$:I^^-rS 

KP Kmm^^WkK^^mk 

KR 

KZ ii^v X9 :^ 
LI »JbT>''>ay'f> 
LK X U 7 > 
LT i; h r T 
LU ;u -t -/ fv 7 
LV 7 h 
MC ^ 3 
MD ^ H^-' 
MG ^" 9f x-h IV 
ML »J 
MN ^ > 

MR ^ - 'J ^ ^ T 

MW ^ 'f 

NE ^ >>• X - 

NL :t 7 > r 

NO / t. — 



NZ ^ :i. > K 

PL a: - 7 > K 

PT iK fv V ir' 

RO ;i<~-v^T 

RU n > r it^ 

SD X - r ^ 

SE X X — r " >- 

SI ^ ^« 

SK X n r ^ r 

SN -t :f IV 

TD -f- - K 

TG !• - 

T J 9 V =if- X y > 

XT V ^} ^ K I* ^ 

UA ^ 7 < 

US ^i^ffl 

UZ X 's: X :^ ^Kira 
VN ^ c h A 



wo 94/27242 



PCT/JP94/00T78 



m m m 

^yt^ti<owimm9k\^m-^^^(ox;h^o 
'^^oi^m^^<'-^- vx\t^ ij—^^y-zr^ v^^'ki^'^Wi^ y^*^— 

^t-m-^xi'^fzo 

JlHiIxE©RI*^©^*^'h^ <^j;*5. gg«-®^»5i^-©IIH<i:/i:i.^©i^^ 
Igll2{i> t!t*©:i©iS©^^^lX^m^l$&B^-r^^^»^>®i^"^'*>^o 



-1- 



wo 94/27242 



PCT/JP94/00778 



1 0 l±{IE^BIJ$nTl^So zcom^-^-^ i o 0'+'C(im^#«5fiT*^ 

^^g^^OTl 0 4T'g3feLT. ^t^v-i? 10 0®=!- FltfE^^^S^ 
S^SPMl 0 3 t^yt^^l 0 4®:)tl4®3£^^]S.i:v-^m^*l 0 1® 

^{mmti.if(D^-i7uwi 0 i±{i#^-^-^ 1 0 o^EnpjUT. ^® 

^^m^l 0 3 tmm-^-i^ 10 0 <i:®iei?iRC>*S:)tSP** 1 0 4 

0 Oizm-t^^itmtl 0 4®M^lX^3{^z:m*^^^t.o^.^^«9. 

Wii'^fz^-t^o vi)^hm^-^-i^ 1 0 o^E^^g|JLTl^^v-i>^B^*l o i 



-2- 



wo 94/27242 



PCT/JP94/00778 



ytu^i 0 3 tmm-^-^ 10 0 to^m'&rj^^^^i o 4 i^^-^- 
4 5" -6 0" h&^t. mm-^-^ 1 0 o©=3- \>'mmib<iEmizm^m 



-3- 



wo 94/27242 PCT/JP94/00778 



E14{i. l§3©^3lc;{|ij-3-^.y h 08(t®121T*> > 

me it. mi(D^^mm'&mo^^^=^mm-r^fzi6(ommm-^!iofo. 
mi it. mm-^-^&mt^^m'^oihtimmtcomw.^TT^-r'^^m-T:' 

-riii-e*o> 

Ell Oli^ ^-i>©(*®*-«iaCitt©Jt^©mi5^#^m^®©tt5:t;t^^ 

iai2i4^ vt^o:>it^m.wMm.(owmmx'ib^o 



-4- 



wo 94/27242 



PCT/JP94/00778 



±^-7.1 T^-X2i:. mnWWSt. n^m=^4t. i^-5t. 

m 5 {wi^-r J: 9 cs^fg^ 4 li^mio L E D^?*^ 1 m'^^ffr u-r 

UT 1 5° -C-5eM-r^ ttJIsaTt^^ 4 tlTl^^o 

tS:^m?4*^^>li5!nm^*^MM$n> ^tHZ.X':>xm^-^-^ 1 5 4^{:: 



-5- 



wo 94/27242 



PCT/JP94/00778 



l^5o ^^:7^;l/:J'(i^?ij;i{^'f >v''^7AU > (I nP) ©^^MffictO 

Siji2 5 5-5s *S^u:^XP6ni:^>?>*{w§3tfl^8{^i@-e)^i:PHlll^i*1# 
•rScfcotrs EI3^j:'a>0'{rl]4{c^-riD<:h:7 l^-Al 7 <hT7 u-Al 

So 

filie^3fe{*«i: UT(is ««Jx.(*^^:ti^'>A (Nd) s f't? A (Y 

b) ^ Ji-Pb:'i7A (Eu) s 'yU'i'A (Tm) s "ZT => 1^ 
(Pr) . v'xyci'>';7A (Dy) ■^liiO:>^±WKM. ^tzlt^tH^om 

NdPs 0,4, LiNdP4 Oiz. NaYo-egYbo s Er 

0.01 F 4 commit-^ Wh^o 



-6- 



wo 94/27242 



PCT/JP94/00778 



L n 1 -x-Y N d X Y b Y Z 
jt4i®L nJiB i . G e. Ga. Gd. In. La. Lu.Sb. Sc. 

As (MO4 ) 4 
■to 

D3 (BO3 ) 4 
Ps Ol4 

A3 (PO4 ) 2 
•To 

Na2 Mg2 (VO4 ) 3 
A' (MO4 ) 2 
A' {±Li. K. N aCDi''jV--:fi}^ihm^^tlfzimKl±0 

■To 

Zd^As (MO4) 4T*i><!:*> 0. 25^x^0. 99T- 

0. ll^ySO. 7 5 CDlES!OtJ[fil. 

Zj&^Ds (BO3 ) 4 0. 10^x^0. 99 



-7- 



wo 94/27242 



PCT/JP94/00778 



TO. OlSy^O. 9 0®igffl®i^(ffi. 

Zj&^Ps Oi,-C^^t^. 0. 05^x^0. 98T' 

0. 0 2^7^0. 9 5 ©|gffl©'gJcffi^ 

Z^^Az (PO4 ) 2 -C:S.^i:^s 0. 02^x^0. 98 

TO. 02^y^0. 9 8 0fEei®M. 

Zib<Na2 Mg2 (VO4 ) 3 X'$>^t^. 0. 57^x^ 

0. 90 TO. oi^y^o. 4 3<^%mom.m. 

Zi3<A' (MO 4 )2T*)i><i:$. 0. 20^x^0. 95 
TO. 05^7^0. 8 0 ©*Effl®il[fii^ 



N d 0. 


8 Ybo. 


2 Na 


5 


(WO4 


) 4 . 




Ndo. 


9 Ybo. 


, Na 


5 


(Mo 4 


) 4 . 




Yo.i 


N d 0 . 75 


Ybo. 


1 5 


(WO4 


) 4 . 




N do 


.8 Ybo. 


2 Na 


5 


(M 0 0 


.5 Wo. 5 O4 


) 4 . 


B i 0 


.1 Ndo. 


TsYb 


0 . 


1 5K 5 


(Mo O4 ) 4 




Lao 


., Ndo. 


8 Yb 


0 ■ 


1 (Na 


0 9 K 0 . 1 )6 


(WO 4 


Ndo 


.9 Ybo. 


1 A 1 


3 


(BOs 


) 4 0 





EF,-x-y Ndx Ybv P4 O12 
iC't'OEJiLi. Na. K. Rb. C s (DifJl^-Zf-^^MVilytzim 

^^coFltSc, Y. La. Ce. Gd. Lu. G a. In. Hi. 

-8- 



wo 94/27242 



PCT/JP94/00778 



0.0 5 ^x^O. 9 9 9 
0. 001^ y^O. 950 
X + y ^ 1 . 0 

fi^ (I TIB ® <=fc 9 T'i: ® "J T 5 o 



L i N d 0 . 


9 Y 0 ■ 1 


p 


4 0 


L i B i 0. 


2 Ndo 


. 7 


Yo. 


N a N d 0. 


9 Y 0 . 1 


P 


4 0 



^<S>IC^fc. Y. La. Gd, B i (Di7"J\^-^i)^i^miR^tlfzCptl< t 

A (Y, La, Gd, Bi) x Yb,-x Py Oz 
^dpoAithi, Na, K, Rb. C s (Di7'jl^--:fib^P>M^Lfzim 

xliO. 0 1~0. 9 90lEfflOifcffi. 

zii7~l 4o$EffloiJ:fito 

10-80 mm%i)m^X\ 4#I::25~70M 



-9- 



wo 94^72^ 



PCT/JP94/00778 



r?s □ SB J; 0 *> ^ -5 J^istt- $ nx t ^ -5 o 

TfefK? 4<Dit^t ^itm^ 8(Djft$^t co^mn me^<i5° {i is^ ^ nr 

0 0 i: b/cii^®ai:t>W^. ^tl^'tl^ bXl^^o 

*^i|ilJBJL^Co ^oT. c©^m^iJ©^^ (5c^^Jg^= 1 5° ) ©^'^m 
tr bT*^+ 1 Ommi:*^- 1 OmmOieffl (*^2 0mm) T'^So "T^^j:^ 



-10- 



wo 94/27242 



PCT/JP94/00778 



0 m m ?1 LK -E) i -9 C ?B $ tLT t ^ 

K>^WlM.±^M.-b^^mm (±2. 5 mm) Ji^T-t:-*)0. buxE©^^^® 

®) ©ii^7i£t/^^T®Si£^(i¥l^fi*J{-{i6mm (±3 mm) 

?g^^6mm (±3mm) \>l±.\Z-t^fz^lU^. f5iB32^^S 6" ^ 4 0° 

l^mtl Omm («0^^^^a*M 5° ©li^©2ig) > ^^ftS^ 
^15° {r-rtili*M«?^IS<9^t^7'i:l2&^li2 Omm (t^*cD3^^^jg ^ 



-11- 



wo 94/27242 



PCT/JP94/00778 



Ell Oi*ffl«{::L/*)^fP'9. ^i^-r-^ 1 5 
-C-©^S®ifti6^^^i^M-C-^6inm (±3 mm) IzLtzm^Oihtl'^M 

HI 1 1 li. :S/h'H*-^0. 6mmO^<-=i- h'Vtm^-^-^ 15^ 

'^itw^'^f^-t:hit^mMM.m.\z^Mm'°im.xhi>o 
m^it^ytt<mmx'^^(otznLx^mit^^*<-^^^xfii^fzib. ^ 



-12- 



wo 94/27242 



PCT/JP94/00778 



-13- 



wo 94/27242 



PCT/JP94/00778 



2 . Buis^^ft 1 0 ~ 3 0 ° comm i^mn $ ti-c t ^ s li^jc ® isffli^ 

3. ijIEiS^OT<i:S7fem^i:*-<y-X (1. 2) IZ^I^^nxio >() . 



-14- 



wo 94/27242 



PCT/JP94/00778 




1/9 



wo 94^7242 



PCT/JP94/00778 




2/9 



wo 94/27242 



PCT/JP94/00778 




3/9 



wo 94/27242 



PCT/JP94/00778 





4/9 



wo 94/27242 



PCT/JP94/00778 



90^ 



oooo, 



-,100 



S 70 
73 

fit 

(mV) 
60 



90 



m 



(%} 



70 



50 



- 60 



40 



-10 



-5 



+ 



+ 



0 +5 



50 



+10 



5/9 



wo 94/27242 



FCT/JP94/00778 




6/9 



wo 94/27242 



PCT/JP94/00778 



1^ 9 




7/9 



wo 94/27242 



PCT/JP94/00778 



1^11 




101 



8/9 



wo 94/27242 



PCT/JP94/00778 



l"'±^-y^^ S-mni^W. 4 -S^fefg^x 5-5 

1 0 ^ 1 1 2 -T' U > hS^. 1 3 -fi"^ 



9/9 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP94/00778. 



CLASSIFICATION OF SUBJECT MATTER 
Int. Cl5 G06K7/00 
According to IntemaUonal Patent aassification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documcniation searched (cUssification system followed by classification symbols) 
Int. Cl5 G06K7/00 



Documentation searched other than minimum documentttion to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1926 - 199 3 

Kokai Jitsuyo Shinan Koho 



1971 - 1993 



Electronic data base consulted during the international search (name of date base and. where practicable, search terms used) 



C. DOCUMENTS CONSroERED TO BE RELEVANT 



Category* 



X 



Citation of document, with indication, where appropriate, of the relevant passages 



JP, Af 60-83184 (Mitsubishi Electric Corp.), 
May 11, 1985 (11. 05. 85), (Family: none) 

JP, A, 59-121474 (Toyoda Tsusho K.K.), 
July 13, 1984 (13. 07. 84), (Family: none) 



Relevant to claim No. 



1-4 

5 



I I Further documents are listed in the continuation of Box C. See patent family annex. 



• Special categories of cited documents: 

"A" document defining the general sute of the art which is not considered 

to be of particular relevance 
"E" earlier document but published on or after the interaational filing date 
-L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 
means 



document published prior to the international filing date but later than 

the priority date claimed 



"T** later document published after the international filing dateor priority 
date and not in conflict with the application but cited to undeisland 
the principle or theory underlying the iovention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the docuinent is 
combined with oneor more othersuch documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent famil y 



Date of the actual completion of the international search 
July 25, 1994 (25. 07. 94) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Facsimile No. 



Date of mailing of the international search report 

August 23, 1994 (23. 08. 94) 



Authorized o£ficer 



Telephone No. 



Form PCr/ISA/210 (second sheet) (July 1992) 



@ ^ IH £ ^ ^ 



PCT/JP 94^00778 



A, ^mom-r^^^co^m mm^mi^m ( i po ) 

Int. CZ» G06K7/00 



B. ISS^tt-^/c^i^ 



IBS^?fo/cft/JvK«*4 (IPO) 

InU CA* G06K7/00 



1 9 26 — 1 9 9 3^ 
19 7 1—19 9 3^ 



JP, A, 6 0— 83 1 84 (^Mmflllft^^tt). 

1 !• 5^. 1985(11. 06. 86)(7t^ y— ft:U) 

JP. A, 5 9-1 21 474 (JbBAM^^Ii:). 
13. 7R. 1984(1 3. 07. 84)(7'r^ p— feU ) 



1—4 



2 5. 0 7. 9 4 


23.08.94 


B :t!:|li»f ^lt(ISA/JP) 

iSffiS^ 10 0 ^ „ 
«^ia5WfflEir;&<MHTi 4 # 3 ^ 


ff jil ii ® 

03-3581-1101 rtl 


5 I. 

1 


8 6 2 3 

1 1 r 


e 3 5 6 4 



«^iC;PCT/I SA/2 1 0 (IS2^-i?) ( 1 9 9 2^7^) 



